Ligands for insulin receptor isolation.
Biotinylated insulins are bivalent molecules having the ability to bind to insulin receptors on the one hand and to "avidins" on the other. In order to be useful as ligands for insulin receptor isolation, biotinylated insulins must be developed that have the capacity to bind simultaneously to both and insulin receptor. The present investigation addresses this problem. A series of biotinylated and dethiobiotinylated insulins has been prepared in which the distance between the biotin carboxyl group and the insulin varies from 7 to 20 atoms. These compounds form complexes with succinoylavidin. The dissociation rates (K-1) of these complexes have been determined from the [14C]biotin exchange assay. The dissociation kinetics of most of these complexes are biphasic, and the kinetic constants reported are those corresponding to the slow rate. Ligands containing dethiobiotin dissociate more rapidly than the corresponding biotin derivatives. The interposition of a spacer arm substantially decreases the rate of dissociation. The [14C]biotin exchange assay could not be used with streptavidin complexes of the above ligand since biotin dissociates more rapidly from streptavidin than from succinoylavidin. However, the relative dissociation rates of a series of ligands could be determined and were as follows: 6-(dethiobiotinylamido)-hexanoic acid greater than dethiobiotinyl-A1-insulin greater than biotinylinsulin greater than biotinyl-A1-insulin greater than biotinyl-A2-insulin. Dethiobiotin and its amide failed to form complexes with streptavidin. The affinity of the ligands for insulin receptors was determined by measuring their ability to stimulate 14CO2 formation from [1-14C]glucose in rat epididymal adipocytes.(ABSTRACT TRUNCATED AT 250 WORDS)